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Abstract 
This study intended to carry out a scientometric analysis of the literature on health literacy 
related to Covid-19 pandemic and infodemic to determine its periodic growth, publication 
format dispersion, core journals, authorship patterns, geographic origin, keywords patterns, and 
core institutions. Two general bibliographic databases such as Scopus and Web of Science were 
searched using keywords such as ‘health literacy, health education, health communication, 
health promotion, combining with Covid-19 using AND to identify related citations. The data set 
of 620 citations were analyzed and visualized for several bibliographic characteristics using 
ScientoPy and VOSviewer. The results revealed that there is a phenomenal growth in the volume 
of literature on health literacy since the emergence of the Covid-19 pandemic to onward. A large 
majority of these citations were the journal papers. These citations were published in 340 
journals scattered in a variety of fields. A little less than two-thirds of the literature was the 
result of a collaborative effort. The United States appeared as the leading contributor by 
producing one-third of the total items, followed by China and the United Kingdom. However, 
Vietnam dominated with the number of citations among top authors and top institutions. This 
research provided useful insight into the patterns of scholarly communication in the health 
literacy research produced in the Covid-19 era. These trends would be beneficial to researchers 
of several disciplines by determining the core areas, core authors, and core journals publishing 
this literature. It also encourages scholars to initiate collaborative and multi-disciplinary 
research on health literacy for deep and pragmatic insight. 
Keywords: Health literacy, Health education, Health promotion, Health communication, Public 
health, Covid-19 pandemic, Scientometric, Bibliometrics. 
Background 
  Health Literacy is not a luxury but an indispensable necessity for individuals, 
communities, and societies at large to achieve sustainable health, improve quality of life and 
respond to complex health related problems with efficiency and effectiveness (Naveed & 
Shaukat, 2020; Naveed, Shaukat & Anwar, 2020; Shaukat & Naveed, 2021; Shaukat, Ali & 
Naveed, 2021). The term health literacy was primarily introduced in 1974 emphasizing 'health 
education as a social issue' (Simonds, 1974). Word Health Organization (1998) defined health 
literacy as a set of cognitive and social skills enabling the individuals to acquire, understand and 
apply credible health-related information to sustain health quality. It empowers people’s ability 
in making better health choices for their health care needs (Centre for Disease Control and 
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Prevention, 2020). Seng et al. (2020) referred it the people's ability to obtain and act according to 
critical medical situations. Paakkari and Okan (2020) stated health literacy as a social 
responsibility and solidarity not only by the people who need health information but also from 
the information service providers. It is an everyday health management skill that is imperative 
for laypersons, communities, and health care services providers (Paakkari, & Okan, 2020; 
Zarocostas, 2020).  
  Health literacy statistics by the World Statistics Foundation indicated that 9/10 persons 
lacking to manage good health and disease prevention. The stats further instigate that person with 
low health literacy costs 4 times in comparison with high health literacy either in the developed 
or developing world. Low health literacy is considered a silent killer (Malik, Zaidi & Hussain, 
2017). In a broader aspect general public and the governments usually pay a high cost for low 
health literacy without its realization (Shaukat, Asghar & Naveed, 2021). The persons with 
limited health literacy are less likely to adopt health preventive measures (Nielsen-Bohlman, 
Panzer & Kindig, 2004), likely to have higher fear and depressions (Nguyen, et al., 2020a; 
Nguyen, et al., 2020b), more likely to use medical care (Cho, Lee, Arozullah, & Crittenden, 
2008), more likely to be hospitalized (Baker, et al., 2002), likely to increase inpatients costs and 
burden on health care system (Howard, Gazmararian & Parker, 2005), and likely to have high 
mortality rates (Baker, et al., 2007). 
  In view of above, the need for health literacy becomes crucial in pandemic situations to 
enhance people’s knowledge, adapts their existing lifestyles, reduces carelessness, prevents over-
reactions, and adopts preventive behaviors (Abdel-Latif, 2020; Abdullah & Zakar, 2019; Able & 
McQueen, 2020; Greenhalgh, 2015; Maverick Insider, 2020 Moro, et al., 2010; Nguyen, et al. 
2020a; Watson, 2011). Adequate health literacy is critical not only in disease prevention, 
controlling infectious and non-infectious diseases but also in avoiding devasting medical 
situations (Abel & Mcqueen, 2020; Moro et. al., 2010; Parikh, et al., 2020; Peerson & Saunders, 
2009). Thus, health literacy is essential especially in pandemic situations like Covid-19 in 
achieving the sustainable wellbeing of communities and societies. The need for individual’s 
preparedness along with systems preparedness felt more when one also has to fight an infodemic 
associated with the current pandemic. There should be a sizeable literature related to the Covid-
19 pandemic and infodemic considering its rapid and devastating effects on people’s lives, health 
care infrastructure, and economies of different countries. Therefore, it would be interesting to the 
research scholars engaged in health literacy research to know about major research trends, 
scholarly communication patterns, displayed in the literature on health education, 
communication, and health promotion. 
  A perusal of the published literature on health literacy indicated no such study 
highlighting the patterns of scholarly communication. There was a need to analyze the literature 
on health literacy related to Covid-19 that has been published so far since its emergence in 
Wuhan, China. The present study, therefore, aimed to conduct a scientometric analysis of 
literature on health literacy produced in the Covid-19 pandemic and infodemic to identify major 
trends displayed in it. An analysis of the literature and its findings will have strong implications 
Shaukat, Ali & Naveed                                                        Mapping the literature on health literacy related to Covid-19 
3 
Library Philosophy & Practice (e-journal)                                                                                                                            2021 
for future research in this area as well as on designing health literacy programs and devising 
strategies for health education, health communication, and health promotion. Two of the three 
authors of the present study had a strong association with this research area thoroughly familiar 
with its literature as they had contributed five publications. Thus, this research will be the first 
and comprehensive scientometric study of literature on health literacy related to the Covid-19 
pandemic and infodemic associated with it. 
Research Objectives 
1. To determine the format dispersion of the literature on Covid-19 related health literacy. 
2. To identify the authorship patterns in the literature in areas of author productivity, 
collaborative authorship, and core authors. 
3. To determine the core journals publishing this literature in this area of research. 
4. To find out the geographic and institutional origin of the selected literature. 
5. To explore keyword patterns in the selected literature.  
Methods and Procedures 
  The literature associated with health literacy was scatted in varied fields due to its 
interdisciplinary nature of the research area under investigation. Therefore, the literature on 
health literacy needed to be searched and identified from general and multiple bibliographic 
databases. Web of Science and Scopus were not only general but also comprehensive 
bibliographic databases covering a variety of disciplines and searching of these databases would 
help researchers to find a maximum number of citations on health literacy. Web of Science and 
Scopus were searched by selecting all databases using the following keywords: ‘health literacy’, 
‘health education’, ‘health promotion’, and ‘health communication’ combining with Covid-19 
using ‘AND’. This search was completed on January 21, 2021. Table 1 presents the details of the 
results. The search resulted in a total of 1039 citations, an encouraging initial sign. These 
citations were exported from these databases. These citations were screened further to eliminate 
duplications. The removal of 419 duplicated citations resulted in 620 citations to deal with. No 
period or language restriction was made on the retrieved results. These citations were dispersed 
in three years such as 2019, 2020, 2021. Out of 620 citations, 578 emerged in 2020. This data set 
Thus, the data set containing a total of 620 citations were used for analysis and generation of 
needed statistical reports, graphs, and tables using the bibliometric data visualization tools such 
as ScientoPy and VOSviewer. 
Table 1 
Number of citations retrieved from various databases 
Search Terms Web of Science Scopus Total 
“Health Literacy” AND Covid-19 105 80 185 
“Health Education” AND Covid-19 142 249 391 
“Health Promotion” AND Covid-19 81 160 241 
“Health Communication” AND Covid-19 121 101 222 
Total 449 590 1039 
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Results and Discussion 
Dispersion of Citations by Format 
  There were 536 (86.4%) articles, 78 (12.4%) reviews, six (0.8%) conference papers, and 
one (0.4%) data paper in the data set. The journal articles completely dominated the literature on 
health literacy produced in Covid-9 pandemic and infodemic.    
Dispersion of Citations in Journals 
Number of citations by number of journals 
  These 620 citations came from 340 journals originating from a variety of disciplines. The 
analysis indicated a scattered and multi-disciplinary nature of research on health literacy. Table 2 
shows an interesting spread of these citations by the number of journals. Overall, 19 (5.59%) of 
these 340 journals produced one-third of 620 papers (n=206, 33.23%) whereas 321 (94.41%) 
journals contributed 414 (66.77%) papers. This distribution did not appear to agree with 
Bradford's law of subject scattering in sources of information which was originally appeared in 
1934 and reprinted in 1985 who reported that few journals produced most of these papers in a 
given research area (Bradford, 1934, 1985). 
Table 2 
Number of Citations by Number of Journals 
Number of Citations Number of Journals Total Citations 
1 246 246 
2 57 114 
3 18 54 
4 5 20 
5 5 25 
6 2 12 
7 1 7 
9 1 9 
11 1 11 
12 1 12 
13 1 13 
43 1 43 
54 1 54 
Total 340 620 
Top journals with geographic origin 
Table 3 showed the details of 19 (22.31%) journals that produce four or more citations 
each with a total of 206 (33.22%) citations. Out of the 19 journals, four journals appeared from 
Switzerland, three journals each from U.K. and USA, two journals each from Netherland and 
Brazil, and one journal each from Australia, Canada, Germany, Italy, and Uganda. The 
International Journal of Environmental Research and Public Health scored top position by 
publishing 54 citations related to health literacy, followed by the Journal of Medical Internet 
Research with 43 citations. Whereas, the Frontiers in Public Health scored the third position by 
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publishing 13 citations and Health Communication ranked at fourth position with 12 citations, 
and PLOS One was ranked at the fifth position with 11 citations.   
Table 3 
Top journals publishing four or more citations on the area of health literacy 





International Journal of Environmental Research and Public 
Health 
54 Switzerland  
2 Journal of Medical Internet Research 43 Canada 
3 Frontiers in Public Health 13 Switzerland 
4 Health Communication 12 UK 
5 PLOS One 11 USA 
6 Journal of Science Communication 9 Italy 
7 Frontiers in Psychology 7 Switzerland 
8 Frontiers in Psychiatry 6 Switzerland 
9 Health Education & Behavior 6 USA 
10 American Journal of Tropical Medicine and Hygiene 5 USA 
11 Journal of Pain and Symptom Management 5 Netherlands 
12 
Multilingua: Journal of Cross-Cultural and Interlanguage 
Communication 5 
Germany 
13 Pan African Medical Journal 5 Uganda 
14 Public Health 5 Netherlands 
15 BMJ Open 4 UK 
16 Cadernos de Saude Publica 4 Brazil 
17 Ciencia e Saude Coletiva 4 Brazil 
18 Infectious Diseases of Poverty 4 UK 
19 Medical Journal of Australia 4 Australia 
Total 206 --- 
 
Geographic Origin of Citations 
  These 620 citations originated from 117 countries producing each from 199 citations to 
one citation. Figure 1 indicated the geographic origin of the 620 citations. The larger the size of 
the font of a country indicated the greater number of citations produced. Among the top ten 
producers, the United States dominated by producing about one-third of the total citations 
(n=199, 32.09%). This was followed by China (n=78, %), United Kingdom (N=60, %), Australia 
(n=39, %), Italy (n=36, %), Canada (n=35, %), India (n=32, %), Brazil (n=29, %), Germany 
(n=22, %), and Taiwan (n=21, %). 
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Figure 1: Geographic origin of citations 
Authorship Patterns 
  The data 0f 620 citations were analyzed for authors’ productivity, core authors, and 
collaborative authorship.  
Author productivity 
  A total of 380 citations were produced by 3131 authors, with an average of.198 authors 
per citation. The analysis indicated that authors who are active in this research area tend to work 
in collaboration. A large majority of the authors (n=1831, 84.56%) produced only one citation 
each, either solely or jointly. Figure 2 presented the word cloud of all authors who contributed in 
the area of health literacy related to Covid-19 pandemic and infodemic based on an integrated 
data set from Scopus and Web of Science. The larger the size of the font of the authors, the more 
the citations they produced.  
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Figure 2: Word cloud of Authors based on a dataset of Scopus and WoS using ScientoPY 
Collaboration patterns 
  A large majority of these 620 citations were the result of a collaborative effort. Figure 3 
showed the authors’ collaborative network based on the data sets from Scopus and Web of 
Science. The integrated authors’ collaborative network cannot be developed due to the limitation 
of VOSviewer as it does not perform analysis based on integrated data set of Scopus and Web of 
Science simultaneously. The number of collaborative authors varied from two to twenty-two. The 
collaboration of four to eight individuals were prevalent in this data set. There were nine clusters 
in the data set derived from Scopus namely, cluster-2 with red color having nine authors, cluster-
2 with green color having eight authors, cluster-3 with blue color having seven authors, cluster-4 
with olive green having seven authors, cluster-5 with purple color having seven authors, cluster-
6 with aqua blue having six authors, cluster-7 with orange color having four authors, cluster-8 
with grey color and cluster-9 with pink color having two authors each. Whereas the WoS data set 
indicated four clusters, namely cluster-1 with red color having 22 authors, cluster-2 with green 
color having 14 authors, cluster-3 with blue color having 13 authors, and cluster-4 with olive 
green color having two authors. 
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Web of Science 
Figure 3: Co-authors’ collaboration network analysis using VOSviewer  
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Core authors 
  Twenty-six (0.83%) of the 3131 authors, who contributed to four or more publications, 
produced 132 (21.29%) citations. These 26 authors who contributed four to 10 items each can be 
considered as the core authors contributing to the literature on health literacy related to the 
Covid-19 pandemic. The names of these authors along with their contributions, institutional 
affiliations, and geographic origin are given in Table 4. Of the top 26 core authors, 18 belonged 
to Vietnam, four belonged to Taiwan, and one each to Australia, China, and the USA. 
Table 4 
Core authors producing four or more citations 




1 Nguyen, H.C. 10 Thai Nguyen National Hospital Vietnam 
2 Do, B.N. 8 Vietnam Military Medical University Vietnam 
3 Nguyen, T.T.P. 8 Hue University of Medicine and Pharmacy Vietnam 
4 Duong, T.T. 6 Tan Phu District Hospital Vietnam 
5 Duong, T.V. 6 Taipei Medical University Taiwan 
6 Tran, C.Q. 6 Thu Duc District Hospital Vietnam 
7 Tran, K.V. 6 Hospital District 2, Ho Chi Minh Vietnam 
8 Nguyen, K.T. 5 Hanoi University of Public Health Vietnam 
9 Nguyen, M.H. 5 Taipei Medical University Taiwan 
10 Pham, K.M. 5 Hai Phong University of Medicine and Pharmacy Vietnam 
11 Pham, L.V. 5 Hai Phong University of Medicine and Pharmacy Vietnam 
12 Pham, T.T.M. 5 Ming Chuan University Taiwan 
13 Tran, T.V. 5 Vietnam Military Medical University Vietnam 
14 Barnighausen T. 4 Heidelberg Institute of Global Health Germany 
15 Dao, H.K. 4 Bac Ninh Obstetrics and Pediatrics Hospital Vietnam 
16 Do, T.V. 4 Bai Chay Hospital Vietnam 
17 Duong, T.H. 4 Hai Phong University of Medicine and Pharmacy Vietnam 
18 Ha, T.H. 4 General Hospital of Agricultural Vietnam 
19 Nguyen, H.Q. 4 Quang Ninh Obstetrics and Pediatrics Hospital Vietnam 
20 Nguyen, N.P.T. 4 Da Nang Oncology Hospital Vietnam 
21 Nguyen, T.H. 4 University of Adelaide Australia 
22 Nguyen, T.T. 4 Hai Phong University of Medicine and Pharmacy Vietnam 
23 Trinh, M.V. 4 Quang Ninh General Hospital Vietnam 
24 Wolf, M.S. 4 Northwestern University USA 
25 Yang, S.H. 4 National Taipei Hospital Taiwan 
26 Zhangm, Y. 4 Chongqing Medical University China 
Total 132  --- 
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Keyword Analysis 
  There were 1515 total author-supplied keywords assigned to these 620 citations. Figure 4 
showed the cloud of these keywords based on their occurrence in the integrated dataset derived 
from Scopus and WoS. The larger the size of the font of a keyword indicated the greater number 
of its occurrence. Among the top ten keywords, 'Covid-19' appeared 432 times. This was 
followed by 'pandemic' occurred 75 times, 'Coronavirus' appeared 69 times, 'public health', and 
'health communication' with 57 occurrences each. Furthermore, ‘SARS-CoV-2' occurred 50 
times, 'health literacy' in 43 times, 'social media' in 40 times, health education’ and ‘health 
promotion’ occurred 29 times each.  
 
 
Figure 4: Keyword occurrences based on a dataset of Scopus and WoS using ScientoPy 
Keywords network analysis 
  Figure 5 indicated the analysis of keyword networks based on the data sets from Scopus 
and Web of Science. The integrated keyword network analysis cannot be performed due to the 
limitation of VOSviewer. There were twelve keyword network clusters in the data set derived 
from Scopus. Whereas 16 keyword network clusters emerged based on the data set of Web of 
Science. Each cluster in Figure 5 was shown with a different color. The keyword Covid-19 
secured a central position in both data sets. One can see the association of different keywords 
such as health literacy, health education, health communication, health promotion, and public 
health with the Covid-19 pandemic   
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Figure 5: Keywords network analysis using VOSviewer 
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Institutional Analysis 
  The 620 citations originated from 709 institutions producing each from one citation to 
eight citations. Figure 6 indicated the intuitional origin of the 620 citations. The larger the size of 
an institution indicated the greater number of citations it produced. Among the top ten 
institutions, the Taipei Medical University, Taiwan, and Thai Nguyen University of Medicine and 
Pharmacy, Vietnam dominated by producing eight citations each. This was followed by Corvinus 
University of Budapest, Hungary, Hai Phong University of Medicine and Pharmacy, Vietnam, 
Hue University of Medicine and Pharmacy, Vietnam, Military Hospital 103, Vietnam, University 
of Hong, China, University of Toronto, Canada, and Vietnam Military Medical University, 
Vietnam who produced seven citations each. 
 
Figure 6: Institutional origin of citations based on a dataset of Scopus and WoS using ScientoPY 
Core institutions 
Table 5 presents the details of core intuitions. There were nineteen institutions (2.6%) of 
the 709 institutions, who contributed to five or more citations producing collaboratively 119 
citations (19.19%).  publications produced 172 (45.26%. These nineteen institutions who 
contributed five to eight items each can be considered as the core intuitions. However, it was 
interesting to note that 12 of these intuitions belonged to Vietnam, two of these were from the 
United States, and one each from Bangladesh, Canada, China, Hungary, and Taiwan. 
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Table 5 
Top Institutions producing five or more citations  




1 Taipei Medical University 8 Taiwan 
2 Thai Nguyen University of Medicine and Pharmacy 8 Vietnam 
3 Corvinus University of Budapest 7 Hungary 
4 Hai Phong University of Medicine and Pharmacy 7 Vietnam 
5 Hue University of Medicine and Pharmacy 7 Vietnam 
6 Military Hospital 103 7 Vietnam 
7 University of Hong Kong 7 China 
8 University of Toronto  7 Canada 
9 Vietnam Military Medical University  7 Vietnam 
10 Can Tho University of Medical and Pharmacy 6 Vietnam 
11 Tan Phu District Hospital 6 Vietnam 
12 Thai Nguyen National Hospital 6 Vietnam 
13 Thu Duc District Hospital Ctr 6 Vietnam 
14 Hanoi Medical University 5 Vietnam 
15 Hanoi University of Public Health 5 Vietnam 
16 Hospital District 2 5 Vietnam 
17 Jahangirnagar University 5 Bangladesh 
18 Johns Hopkins University  5 United States 
19 Northwestern University 5 United States 
Total 206 --- 
Conclusions 
  The analysis revealed that the literature on health literacy related to the Covid-19 
Pandemic is interdisciplinary. It has a phenomenal and continuous increase since the emergence 
of the Covid-19 pandemic. There is a clear focus in research on the four major concepts i.e., 
health literacy, health education, health communication, and health promotion representing the 
selected body of literature. As far as the format of these citations is concerned, a large majority 
belonged to the journal papers category. These 620 citations appeared in 340 journals belonged 
to a various discipline produced by 3131 authors. About two-thirds of these citations were the 
result of a collaborative effort. Twenty-six (0.83%) of the 3131 authors contributed to four or 10 
papers produced 132 (21.29%) citations who can be can be considered as the core authors 
contributing to the literature on health literacy related to the Covid-19 pandemic.  
  The United States appeared as the leading contributor by producing one-third of the total 
items, followed by China and the United Kingdom. However, Vietnam dominated with the 
number of citations among top authors and top institutions. This research provided an interesting 
and meaningful insight into the patterns of scholarly communication such as core areas, core 
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authors, and core journals, publishing this literature which might direct future investigations. It 
also encourages scholars to initiate collaborative and multi-disciplinary research on health 
literacy for deep and pragmatic insight. In limitations, this study only used data from Scopus and 
Web of Science for analysis. It is, therefore, there is a possibility of the existence of more 
citations that we could not identify. 
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